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Outline of Talk

A Radiometric calibration used for Aquarius
I Relative calibration to PALSAR over ocean and land
I Tracking of long term calibration stability over ocean

A Faraday rotation estimation and correction:

I ScatterometerFaraday rotation correction

I Estimation of the antenna pattern correction (APC)
from the data itself

I Improved radiometer Faraday rotation estimates
A Wind retrieval algorithms and performance:

I Scatterometeronly winds
I Combined Active Passive (CAP) winds



Ocean Comparison
Aquarius HH / PALSAR HH

Plots of PALSAR HH GMF (black square)
and our Aquarius HH GMF (red o)

Ag. A0 / Palsar A0 [dB]

Mean Ratio [dB] 0.58 0.04

Table computing wind speed PDF weighted mearg _;
ratio of Aquarius GMF divided by PALSAR GMF < -15
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Beam 2; Aquarius vs PALSAR AO0; Mean Ratio [dB]: 0.04
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Beam 1; Aquarius vs PALSAR A0; Mean Ratio [dB]: 0.58
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Beam 3; Aquarius vs PALSAR AO; Mean Ratio [dB]: —0.66
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angle*

Wet-dry seasonal difference of ~ 0.27 dB**

Wet season is approx. N&\pril

A Best estimates are:

*M. Shimada, Olsoguchi T.Tadong and Klsona Palsaradiometric and geometric
calibration. Geoscience and Remote Sensing, IEEE Transactions on, 47(X2): 390

HH ~6.28 dB €td 0.18)
HV ~11.15 dB €td 0.21)

3932,dec.2009 (Images from this source)

** M. Shimada. Lonterm stability of tband normalized radar cross section of
amazon rainforest using the jefissar Canadian Journal of Remote Sensing,

31(1):132,137, 2005
RAP correction is range antenna pattern correction
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Amazon bias estimatiocompared to PALSAR
PALSAR values: HH.28 dB; H\W:11.15 dB

All HH -0.04 -0.04 0.02
Ascending HH -0.02 -0.05 -0.03
Descending HH -0.07 -0.03 0.10

AllvVV -0.09 -0.02 0.01
Ascending VV -0.07 -0.04 0.00
Descending VV -0.11 0.00 0.03

All HV 0.01 0.11 0.05
Ascending HV 0.03 0.09 0.01
Descending HV -0.02 0.13 0.10

No significant ascending / descending difference



Computation of Scatterometer Stabllity

A We compare the observed TOA HH and VV NRC
to the expected HH / VV NRCS

I Require no RFI detected

I Require latitude within +/50

I Require NCEP to be within [3,15] m/s
I Filter out known anomalous revs

A Compute the moving 28 day window average of:
in gyl B¢ M0 kIM in natural units
it 2{inds
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Faraday Rotation Correction

A For correction of scatterometer data:
I Use ancillary total electron content and magnetic field model of the Earth

i Usenort AYSINJ O2&0 FdzyQuAazy a2 FAydverz LI
the2 6 & S NJarsl Rodel Faraday rotation angle

A Aquarius also measure& Btokes, enabling estimation of Faraday rotation for
polarized regions

I Radiometer based estimates much better over oceans than land

I Faraday rotation estimate is sensitive to crpes isolation

Model Faraday Angle:
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Total Electron Content Scaled to
Aquarius Altitude
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Radiometer Faraday Angle [deg]

Beam 2; Log—PDF; Ocean-Only
Mean Difference: 0.785; STD Difference: 0.599
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Radiometer Faraday Angle [deg]

Beam 2; Log—-PDF; Land-Only, Q>5K
Mean Difference: 5.197; STD Difference: 3.654
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Derivation of Radiometer Antenna
Pattern Correction (APC)

A Use ancillary data and forward model of the Aquarius
observations

I Ancillary TEC scale factor fronTCEinatimproves model
Faraday rotation angle

I Use ancillary upvelling, downwelling, galactic, solar, lunar, etc.
contribution to Ta contained in Aquarius L2 files

I We obtain an estimate of the Ta only due to Earth contribution,
which is related to the T at tepf-ionosphere by the APC matrix
A Perform a leassquares fit to determine the APC matrix
from the data itself
I We then use this APC matrix to correct the data

I We derive a new Faraday rotation estimate from the radiometer
assuming all residual®3Stokes after APC correction is due to
Faraday rotationYueh2001)



TEC Scale Factors and Value

A TEC Scale factors provided bypEnat and were from
NeQuickmodel

A We do not use this model in the operational processing
because It Is a monthly climatology, and has discontinuities
at monthly boundaries
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APC Matrix Fitting

A All of following are vectors in 1,Q,U basis
I Ta meas=rad_T{H,V,3}
I Taspace=rad_galact_Ta_difH,V,3}+ad_solar_Ta_difH,V,3}

i TA,ref
rad_galact _Ta refH,V,3}#ad_solar_Ta refH,V,3}4ad_moon_Ta_ref{H
V,3}ad_solar Ta baKkKH,V,3}
A F( ) is Faraday rotation operator for model Faraday rotation angle.
Model is based on VTEC product ancbEA Y Y TEG $Zéale factor
maps.

A F0 ) is inverse of Faraday rotation operator for L2 Faraday
rotation angle

A Tge 0aiS Model TOA brightness temperature (vector in 1,Q,U basis)

o o v

N:)CgﬁAmeas_ -EA FE( e BEtoa qLZ)[APCLZ] -EA E
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CAP Faraday Angle [deq]

Beam 2; Log—PDF; Ocean-Only
Mean Difference: —0.056; STD Difference: 0.598
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CAP Faraday Angle [deq]

Beam 2; Log—-PDF; Land-Only, Q>5K
Mean Difference: 0.884; STD Difference: 2.421
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L-Band Ocean Model Function

A Aquarius beam 2 has incidence angle of 381ost similar to SMAP
Al KFEy3asS Ay &airday 2 7T,tdbenoyrgohdibhiyin Y K &
speed for crossvind

A Very large directional modulation for higher wind speeds: cioissl
" o have low sensitivity to windpeed



